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Introduction

49
Exercise is an important strategy to reduce or maintain body mass because it can create a 50 negative energy balance while improving several health-related outcomes (Jakicic and From the sixty-nine interested participants, only twelve met the inclusion criteria and were 119 invited for a second visit that occurred in the morning after a 10-hour overnight fast with only 120 water consumption permitted. This visit involved the measurement of resting blood pressure 121 and heart rate, collection of finger-prick capillary-blood samples, anthropometry and 122 completion of the Åstrand-Rhyming cycle ergometer test (Åstrand and Rhyming, 1954 ). eating (tendency to eat more than usual because of a loss of control over intake accompanied 146 by subjective feelings of hunger); and emotional eating (inability to resist emotional cues 147 relating to consumption). Cronbach's Alpha for the subscales in this study was 0.71, 0.80 and 148 0.85, respectively. Participants' food cravings for the previous month were also assessed at 149 the preliminary and post-intervention visits using the Food Craving Inventory (FCI) (White et 150 al. 2002) . The FCI is a 28-item self-report measure of general and specific food cravings 151 scored on a 1-5 Likert scale (where 1 = Never, 5 = Almost every day). It consists of four 152 subscales: carbohydrates/starches (eight items), fast-food fats (four items), high-fat foods 153 (eight items), and sweets (eight items) and defines food craving as an intense desire to 154 consume a particular food (or food type) that is difficult to resist (White et al. 2002) . 155
According to the same authors, this definition recognises that food craving is an internal 156 experience that has cognitive and emotional (drive or motivational) properties. For the 157 present study, the FCI was modified slightly by substitution of typically American foods with 158
English equivalents (e.g., replacing "hot dogs" with "sausage rolls") with similar 159 macronutrient profiles. This ensured that the composition of each subscale was unaffected. 160
Total craving score was calculated as the mean of all food items scores, and the specific 161 craving score as the mean score for the food items included in that subscale. In this study, the 162 Participants were told to wear the monitor at all times, awake or asleep, and were also asked 230 to record in an activity log the times (if any) where they did not wear the device. The epoch 231 (i.e. interval of time between recordings) was set for one minute. 232
At the end of the free-living period, participants returned the Actihearts and the data were 233 downloaded using a docking station and analysed using commercial software. Heart rate and 234 accelerometer data were converted to energy expenditure according to the revised group 235 week. Unsupervised sessions were undertaken when work or other commitments did not 256 allow participants to attend the three sessions at the exercise suite. For these sessions the 257 researcher gave participants a heart rate monitor and a session plan to undertake in their own 258 heart rate during each bout of exercise) of all exercise undertaken in the session sheet. 260
261
Statistical analyses 262
Data were analysed using the Statistical Package for the Social Sciences software for 263 windows (SPSS 19.0, U.S.A.). Paired t-tests compared estimated exercise energy expenditure, 264 mean exercise heart rate and rating of perceived exertion, body composition, resting heart 265 rate, arterial blood pressure, estimated maximum oxygen consumption, metabolic profile (TC, 266 HDL, non-HDL, triglycerides, LDL, and fasting glucose), cognitive restraint, uncontrolled 267 eating, emotional eating, food cravings, 7-day mean energy intake, macronutrient intake and 268 energy expenditure before and after the exercise intervention. 
Results
278
Participants' baseline characteristics 279 presented in Table 1 . Participants' BMIs ranged from 19.7 to 33.8 kg·m -2 with participants 281 being classified as lean (n=6), overweight (n=4) and obese (n=1). 282
283
Compliance and exercise energy expenditure 284
Individual compliance with the exercise sessions (supervised and unsupervised) was eight 285 participants having 100% attendance, two participants 97% and one participant 81%. In total, 286 68% of exercise sessions were supervised, 29.8% were unsupervised and 2.2% were missed. 287
However, half of the unsupervised sessions were undertaken by two participants who 288 changed residences in the first two weeks of their exercise intervention. The new residences 289
were an hour away from the exercise suite by motorised transport. This compromised 290 attendance. Contrary to most participants (n=9) that had sporadic unsupervised sessions, 291 these two participants had a high percentage of unsupervised sessions (75% and 92%, 292 respectively). 293
294
Mean exercise heart rate (p=0.031, d=0.41) and RPE (p=0.036, d=0.29) were greater in week 295
12 (146 ± 6 bpm; 13.4 ± 0.9) than in week 1 (144 ± 6 bpm; 13.1 ± 1.0) but there were no 296 differences between the mean individual (p=0.646, d=0.42) or total weekly (p=0.370, d=0.42) 297 exercise energy expenditure between the first (2478 ± 220 kJ; 7433 ± 660 kJ) and last week 298 triglycerides (n=8), and LDL (n=7). Fasting total cholesterol and glucose were greater before 317 than after the 12-week exercise intervention (Table 2 ). There were no differences between 318 baseline and post-intervention values for HDL, non-HDL, LDL and triglycerides. 319 320
Eating behaviour and food cravings 321
There were no differences between baseline and post-exercise intervention scores for 322 uncontrolled eating and emotional eating scores (Table 3) . However, there was a trend with a 323 medium effect size for cognitive restraint to be greater after the exercise intervention than at 324 baseline. Total food cravings and specific cravings of high-fat foods, fast-food fats and 325 large effect size for cravings of sweets to be lower after the exercise intervention than at 327 baseline. 328 329
Energy and macronutrient intake 330
There were no main effects or interaction for energy and macronutrients intake (p>0.05). 331
There were also no differences between the 7-day mean energy and macronutrients intake 332 before and after the exercise intervention (Table 4) . 333
334
Energy expenditure 335
Two participants did not complete 7-day Actiheart data for at least one of the two 336 measurement periods, therefore analyses were made for 9 participants. There were no main 337 effects or interaction for energy expenditure and physical activity energy expenditure 338 (p>0.05). Likewise, there were no differences between the 7-day mean energy expenditure 339 and physical activity energy expenditure before and after exercise intervention (Table 4) . 340
341
Discussion
342
The main finding arising from this study is that 12 weeks of moderate-intensity aerobic 343 exercise decreases food cravings and increases cognitive restraint without changing other 344 eating behaviours, 7-day energy intake or expenditure in inactive men. Moreover, the lack of 345 difference between pre-and post-exercise intervention energy expenditure suggests that 346 direct supervision and support ended. The strengths of the study were its longitudinal design, control over day and time of 421 measurements, the use of weighed-food diaries and Actihearts over a 7-day period and strict 422 inclusion criteria to control for confounding factors. Limitations are that participants were 423 young healthy inactive men, therefore findings might not apply to active or older adults. 424
Moreover, the small sample size that reflects the demanding nature of the study and the strict 425 inclusion criteria, did not allow inclusion of a control group. Finally, energy intake and 426 expenditure data collected in the free-living should be interpreted cautiously because they are 427 highly dependent on participants' compliance with methods and instructions and hence, prone 428 to error. Nevertheless, to identify possible underreporting, the mean ratio of energy intake to 429 Tables Table 3 Eating 
